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$f$ , $F(f),$ $J(f)$ $f$ , .
\S 1. subhyperbolic rational functions
. \S 2. subhyperbolic rational functions
\S 1. .




1. $\infty\not\in J(f)$ . $f$ subhyperbolic $J(f)$




2. $f$ subhyperbolic , $D$ $F(f)$ , $D$ $f$
$k$ . $S^{1}=\{z||z|=1\},$ $h(\mathcal{Z})=z^{k}$ $S^{1}$ $\partial D$
$\varphi$
$\varphi\circ h(_{Z})=f\circ\varphi(z)$
. $\partial D$ . $\zeta$ $f$
$h$ $\varphi^{-1}(()$ , $\zeta$ $n$ $n+1$ : 1 .
$J(f)$ .
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3. $f$ subhyperbolic , $J(f)$ . $J(f)$
.
2 $D$ $\partial D$ ,
Jordan curve – . , .
4. $N$ $\zeta\in\partial D$ $\#\{\varphi^{-1}(\zeta)\}\leq N$ .
$D$ $\partial D=J(f)$ , $f$ subhyperbolic
.
5. $f$ subhyperbolic , $J(f)$ . $F(f)$ $D$
$\partial D=J(f)$ . $D$ .
. $f$ $d,$ $D$ $f$ $k$ . $\eta\in\partial D$
, $\varphi^{-1}(\eta)$ $t$ . $f^{-1}(\eta)$ $d$ $\{\zeta_{1}, \zeta_{2}, \cdots, \zeta_{d}\}$
, $\varphi^{-1}(\zeta_{i})$ , $t_{i}\leq t$ . $\eta$
, $i$ $t=t_{i}$ . $(f\mathrm{o}\varphi)^{-}1(\eta)$
$dt.\cdot.\text{ }.,’(\Psi_{:}^{\mathrm{O}}h.)^{-}1(\eta)$
$tk$ , $k=d$ . $\blacksquare$
, . ,
$J(f)$ $F(f)$ Jo $(f)$ .





7 . $f$ subhyperbolic , $D$ $F(f)$ . ,
$\partial D$ .
$A_{1}$ $=$ { $(\in\partial D|$ \mbox{\boldmath $\zeta$} $f$ }
$A_{2}$ $=$ { $\zeta\in\partial D|\zeta$ $\partial D$ }
$A_{3}$ $=$ { $\zeta\in\partial D\backslash (\bigcup_{n\geq}\mathrm{o}f^{-}n(A_{1}))|\zeta$ $\partial D$ }
. $z=e^{2}\pi it,$ $(0\leq t<1)$







$B_{1}$ $=$ { $z\in S^{1}|$ z $h$ }
$B_{2}$ $=$ { $z\in S^{1}|$ z $S^{1}$ }
$B_{3}$ $=$ { $z \in S^{1}\backslash (\bigcup_{n\geq 0}h-n(B_{1}))|z$ $S^{1}$ }
. $z\in B_{1}$ $\phi(z)$ , $z\in B_{2}$ $\phi(z)$
, $z\in B_{3}$ $\phi(z)$ . , .
, $B_{i}$ $S^{1}$ . 4 $\varphi(B_{i})=A_{i}$ . $\blacksquare$
, $S^{1}$ $h$ $n$
$\exp\{\frac{t}{k^{n}-1}2_{T}i\}$ $(0\leq t\leq k^{n}-2)$
, $f$ .




. $f$ 1, $\omega=\frac{-1+\sqrt{3}i}{2},$ $\omega^{2},$ $\infty$ , 1, $\omega,$ $\omega^{2},0$ .
, 1, $\omega,$ $\omega^{2}$ , $f(\mathrm{O})=\infty$ $f$ subhyperbolic
. , $z$ . ([4])
. $F_{1}$ , , 2
.
9. $F(f)$ Jordan curve .
.
53
1 $0$ . $D,$ $E$ $F(f)$ . $(\overline{D})^{c}$ $A$ $A\supset E\cup f^{-1}(E)$
$A=(\overline{D}_{)^{c}}^{\backslash }$ .
. $B$ $(\overline{D})^{c}$ $B\neq A$ . $f(B)\cap A\neq\emptyset$ $f(B)\supset A$ .
$F(f)$ $E’\subset B$ $f(E’)=E$ ,






. $h(z)=z^{2}$ $S^{1}$ . , $z=1,$ $\omega,$ $\omega^{2}$





. – $f^{-1}(F_{z})$ $F_{z}$ , .
$0\in\partial F_{z}$ $0\in\partial F_{z}’$
.
$\partial F_{1}$ Jordan curve . $(\overline{F_{1}})^{c}$ $0$
. $A$ , $\cup f^{-1}$ ( ) $\subset A$ ( 1 ).
10 $\partial F_{1}$ Jordan curve .
$F_{\omega},$ $F_{\omega^{2}}$ . Jordan
curve . $\blacksquare$
2.
$f(_{\mathcal{Z}})=z^{2}+c$ $(_{C^{3}+2_{C}+}22C+2=0, c\in \mathrm{R})$
. $c=-1.543689\cdots$ . $f$ $p<0<q$ , $p=-0.839286\cdots$ ,
$q=1.83929\cdots$ .
$f(0)=c$ $f(c)=-p$ $f(-p)=p$
, $0,$ $\infty$ $f$ subhyperbolic . $J(f)$ , $F(f)$
. $J(f)$ ( 2). , $L=[-q, q]$
$L\subset J(f)$ ,
$J(f)=\overline{\cup\geq \mathrm{o}fn(-nL)}$
( 3 ). $J(f) \backslash (\bigcup_{n\geq 0}f^{-n}(L))\neq\emptyset$ .
11.
1. $z \in B(q)=\bigcup_{n\geq 0}f-n(q)$ $\#\{\varphi^{-1}(z)\}=1$ .
2. $z \in B(\mathrm{O})=\bigcup_{n\geq 0}f-n(0)$ $\#\{\varphi^{-1}(z)\}=4$ .
3. $z \in B(L)=\bigcup_{n\geq}\mathrm{o}f^{-n}(L)\backslash (B(q)\cup B(0))$ $\#\{\varphi^{-1}(z)\}--2$ .











. $S^{1}$ $e^{2\pi it}$ $t$ (mod 1) – . $z\in L\backslash \{\pm q\}$ $\varphi^{-1}(z)$
2 . , 8 . ..$\cdot$. 7 ..$\cdot$ . ’. .-.
$\varphi^{-1}(q)=\{0\}$
, 2 1. .
$h(z)=z^{2}$ 2
$L$ . , 8
$\varphi^{-1}(p)=\{\frac{1}{3}, \frac{2}{3}\}$
.
$\varphi^{-1}(-p)$ $=$ $\{\frac{1}{6}, \frac{5}{6}\}$
$\varphi^{-1}(c)$ $=$ $\{\frac{5}{12}, \frac{7}{12}\}$
$\varphi^{-1}(0)$ $=$ $\{\frac{5}{24}, \frac{7}{24} \frac{17}{24} \frac{19}{24}\}$
( 4 ). 2 2. .





, $S^{1}$ $T_{1},$ $T_{2}$ $T_{1}=,$ $T_{2}=$ , $h^{-n}(T_{i}),$ $(n\geq 0,$ $i=$
$1,2)$ trema . $A,$ $B$ treinas $A\subset B,$ $A\supset B$ , $A\cap B=\emptyset$
.
$W=S^{1} \backslash (((\bigcup_{n}\geq 0h-n(\tau_{1}))\cup(\bigcup_{n\geq}0h-n(T_{2})))$
$W$ ,
$\varphi(W)=L$
. $z\in L\backslash (B(q)\cup B(0))$ $\#\{\varphi^{-1}(Z)\}=2$ . 2
3. .
, $z\in S=J(f)\backslash (B(0)\cup B(L)\cup B(q))$ $\varphi^{-1}(z)$ trema .
, $t,$ $s\in\varphi^{-1}(z),$ $t\neq s$ . $h^{-n}(T_{i})$ $narrow\infty$ $0$
, trema $A,$ $B$ $t\in A,$ $s\in B$
, . 4. . $\blacksquare$
[1] L. Carleson&T. H. Gamelin, Complex Dynamics, Springer-Verlag, 1993.
[2] L. R. Goldberg&J. Milnor, Fixed points of polynomial maps. Part II. Fixed point
portraits, Ann. Scient. \’Ec. Norm. Sup., 26(1993), 51-98.
[3] S. Morosawa, On the residual Julia sets of rational functions, to appear in Ergod. Th.
&Dynam. Sys.
[4] M. Shishikura, The connectivity of the Julia set and fixed point, IHES preprint.
58
